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INTRODUCTION. 


The present Review for the month of November depends upon all official data received up to the 15th 
of December from the Canadian Meteorological Office; the United States Navy; the Army Post Surgeons; 
the Voluntary and Regular Observers of the United States Signal Service. The most interesting features 
of the month have been: First, The three severe storms that occurred the first nine days of the month. 
Second, The excess in pressure in the Middle States, Lower Lake region and New England. Third, The 
general excess of rain-fall, except in the Northwest. Fourth, The general continuation of high temperature, 
except in the Gulf States. Fifth, The unusually large number of Cautionary Signals displayed. Sixth, The 
unusually large number of earthquakes. 


BAROMETRIC PRESSURE. 


In General—The general distribution of atmospheric pressure for the month is shown by the isobars 
on chart No. II, from which it appears that the area “of highest pressure, or that included within the isobar 
of 30.10, includes the Gulf, South Atlantic and Middle Atlantic States. The area of lowest pressure on the 
chart lies in Dakota. The general distribution of pressure agrees very nearly with the mean since 1872, 
with the exception of a marked excess in the Middle and New England States. ‘The pressure on the Pacific 
coast has been about the mean. 


Barometric Ranges.—The general range of pressure (as reduced to sea-level) is shown by the followin 
table, which gives the highest and lowest pressures at the centre of high and low areas respectively, an 
from which it will appear that for the whole country a range of 1.76 iiches has been recorded: 

















LOW AREAS. HIGH AREAS. 


Location. . | | No. 


Father Point . 3rd, 7:35 a. m......... ' I 
| St. Paul . Ist, We sscitetines Y Ir ; 
. : ; , Ill | Lower Missouri valley..| Nov. 5th 
| Nov. éth, 11 p. in VW Vv ae Seeeeeny- N 
y. Sth, 4:35 p. m . Vv land 


. 6th, 4:35 p. m ’ I | Indian Territory... 
Cape Breton...............| ] b 19th, 7:35a, m........ . 
Lynchburg 


aes :35 p. 
i = Nov. 27th, 4:35 p. m 
Nov. 29th, 11 p. m 





The /ocal barometric ranges have been as follows: Large Ranges.—-Albany, 1.51 ; Burlington, 1.54; 
New Haven and Eastport, 1.46; Rochester, 1.44; Buffalo, 1.45; Boston, 1.42. Small Ranges.-Sacramento, 
0.52; Santa Fe, 0.51; San Francisco, 0.56; Los Angeles, 0.45; Denver, 0.66; Jacksonville, 0.61. 
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Areas of High Pressure in General.—The areas of high pressure occurring during the month of Novem- 
ber have most frequently first appeared on the Pacific coast, and then been transferred over the Rocky 
Mountains. A few seem to have entered the United States in the plateau east of the Rocky Mountains, 
and west of the Mississippi river, in rear of depressions moving over the Northwest. In detail, they are as 
follows: 


No. L—On the morning of the Ist the highest pressure was in the Middle States. This high area 
moved slowly in a northeasterly direction into Nova Seotia, and disappeared on the 2d beyond that coast, in 
advance of depression No. I, then moving over the Lake region. ‘ 


No. II.—The pressure rose on the Pacific coast during the last days of October. On the morning of 
the first of November the barometer was the highest above the normal pressurein Oregon. This high area 
moved rapidly, with northwesterly winds, in a southeasterly direction, closing up the rear of depression No. 
I; and on the 2d the highest barometer was transferred to Texas, giving riseto a light “norther.” It then 
moved slowly over the Atlantic coast States, accompanied by northerly winds, veering to southerly, in 
advance of depression No. ILI, until the 5th instant, when it disappeared be- yond Nova Scotia. 


No. III.—The barometer rose slowly in the Northwest and Manitoba on the 2d and 3d, in rear of low 
area No. II, but it remained nearly stationary‘in position until depression No. ILI, then entering the Lower 
Missouri valley, had advanced east of the Mississippi river. On the 5th the barometer rose rapidly, with 
cold northwesterly winds, from Minnesota to the Gulf, giving rise to a severe “ norther” in Texas on that 
and the succeeding day. This high area was slowly transferred to the east, and on the 6th and 7th occupied 
the Middle States and New England. On those days clear and cold weather prevailed in the Atlantic 
States, with northerly winds, On the 8th the highest pressure moved into Nova Scotia, where it rapidly 
disappeared, with southerly winds, in advance of depression No. V, then progressing in a northeasterly di- 
rection over the Lake region. 


No. [V.—On the 6th and 7th the pressure rose on the Pacific coast, in rear of the depression charted 
as Nos. (1V and V.) On the 8th the rise covered the region east of the Rocky Mountains, and west of the 
Mississippi river, giving rise in Texas to a light “norther.” On the 8th and 9th the highest pressure was 
slowly transferred from the Northwest to the West Gulf States. On the 9th and 10th the prevailing winds 
were northerly, except in the Upper Lake region and Northwest, where they were southerly. On the 10th, 
llth, and 12th, the highest pressure, in the mean time slowly diminishing, was transferred from the West 
Gulf States to the Southern States, On the 13th and 14th this high area extended itself along the Atian- 
tic States, giving rise to northerly winds veering to southerly, as it moved beyond the coast, in advance of 
depression No. VII. On the 15th the highest pressure was again found in the South and Southwest, in con- 
sequence of the movement of the storm, mentioned above, over the Lake region. On the 16th this area re- 
mained central in the Gulf States, and on the 17th it was merged into high area No. V. 


No. V.—On the 16th the barometer rose rapidly in Manitoba and the Northwest, in rear of depression, 
No. VII. On the 17th the rise extended, with cold northerly winds, from Minnesota to the Gulf and South 
Atlantic States. On the 18th the highest pressure appeared in the Lake region, and northeriy winds, with 
clear weather, prevailed to the Atlantic and Gulf coast. On the 19th and 20th this high area moved, with 
rising barometer, into the St. Lawrence valley and New England, this region being nearly circumscribed by 
the remarkably high isobar of 30.60, On the 21st the highest barometer was transferred to Nova Scotia. 
The barometer remained highest in Nova Scotia, with slowly diminishing pressure, until the 26th, attended 
in New England and the Middle States by high northeasterly winds. On the 27th and 28th this high area 
slowly disappeared, with southeasterly winds, in advance of depression No. XI, then moving from the Lake 
region into Canada. 


No. VI.—On the 25th and 26th the barometer rose rapidly on tho Pacific coast, and on the 26th and 
27th this high pressure extended over the country west of the Mississippi river, giving rise on the 28th and 
29th to a severe “norther” in Texas. On the 29th and 30th the highest barometer was transferred from the 
Northwest to the Gulf States, where, on the midnight of the 30th, unusually cold northerly winds and clear 
weather prevailed. 


Areas of Low Pressure in General—Twelve areas of low pressure, with their charted tracks, are 
described in the following list: One of which, (No. XII,) occurring during the last days of the month 
probably originated in the tropics near the Leeward Islands and curving near latitude 30° pursued a 
track nearly parallel to the Gulf Stream. Of the other depressions the great majority have first ap- 

ared on the Pacific Coast, seemingly entering the United States in either Oregon or Washington 
Dentnery and have then been traced, approximately, in this Offiee, over the Rocky Sicentals region by 
means of charts of normal pressures. Depressions Nos. VI, X and XI are not charted to the Pacfic Coast, 
but they were preceded by a remarkable fall of pressure on the North Pacific Slope, which fall was 
traceable into the plateau east of the Rocky ebventaies, but so many reports were missing from 
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that region that it was not considered expedient to attempt to chart their tracks. In examining the 
chart of the tracks of areas of low barometer for this meet, it is noticeable that of the three depressions 
that entered the Pacific coast near Oregon, all apparently pursued a southeasterly course over the Pacific 
slope until east of the Rocky Mountains, where warm pas 4 moist southerly winds were blowing from the 
Gulf of Mexico; the same features belong to depressions Nos. VI and XI, as far as charted. Attention 
was ‘lirected to this subject, because in Europe it has been noted that storm-centres moving from tho ocean, 
frequintly enter that continent with a track to the north of east, but as they progress into the interior, and 
as the country becomes more arid or destitute of moisture, there is a tendency for storm-centres to be diverted 
to the south of east, with southerly winds blowing from the Black and Caspian seas. In two instances 
there appear to have been formed east of the Rocky Mountains double, independent depressions from the 
single depressions entering the Pacific slope. (See Nos. [V and V, and Nos. X and XI.) Of these Nos, [V 
and X moved over the Nortwest, encountering the moist, southerly winds blowing up the Missouri and upper 
Mississippi a and Nos. V and XI entered the Indian Territory, and there met the moist, south winds 
from the Gulf. 


No. 1.—On the morning of the Ist the pressure was lowest in Texas, where the mercury had been fall- 
ing rapidly for twenty-four hours. The centre of the depression was then situated in a trough of Jow pres- 
sure, extending from the West Gulf to Manitoba, while, at the same time, there was a high pressure, central 
in the Middle States, and another high barometer in the Rocky Mountain region, advancing in a southeast- 
erly direction, with brisk and cold northwest winds; heavy rain was falling in Texas and the Indian 
Territory. On the Ist the storm-centre moved rapidly in a northeasterly track, traversing the Ohio valley, 
and, on the moruing of the 2nd, occupied the Lower Lake region. The storm had developed by this time 
remarkable energy, and was the severest that has visited the lakes this autumn. The general 
pressure in the Lower Lake region was below 30.20, and the winds nearly reached hurricane 
violence. On the 2nd, the storm centre moved up to the St Lawrence valley, and on the 3rd disappeared 
beyond the limits of the map in the Gulf of St. Lawrence, the pressure at Father Point falling below 
29.00, Abundant rain fell in the east and south quadrants, which was rapidly followed by colder, clearing 
weather after the wind veered to westerly. 


No. IL.—In the description of the previous storm, it was stated that on the morning of the Ist a trough 
of low pressure extended from the West Gulf to Manitoba. In this trough a secondary storm-centre was 


developed in Minnesota, which moved in an easterly path over Wisconsin, and on the 2nd became merged in 
the depression charted as No.1; regarded as an independent storm, it displayed little energy, and its 
influence was slight beyond the region of the track charted for its centre. 


No. I1I].—On the 2nd the pressure fell in Oregon and Washington Territory. The centre of the 
depression, moving in a southeasterly path, crossed the I’ocky Mountains on the 3rd. On the morning of 
the 4th, the lowest pressure was in Kansas and Nebraska; it then pursued an easterly track and by midnight 
of that day a trough of low barometer extended, from western Texas to Michigan. At that time there wasa 
high barometer on the Atlantic coast, and a high and rapidly rising pressure in Manitoba and Dakota; into 
the trough referred to above were blowing warm southerly and cold northerly winds. The thermometric 
gradient from the middle line of this trough to the northern boundary being quite “steep.” On the 5th the 
storm traversed with an easterly path the Lake region and then crossed to the New England coast. In its 
progress the barometer continually fell at the centre of the depression, and the storm developed increasing 
energy. On the afternoon of the 6th it moved out to sea beyond Nova Scotia. This storm, though not in 
general so energetic as No I, still was more severe on the North Atlantic coast. Copious rain fell during its 
passage, most abundantly in the south quadrant, and after the veering of the winds to colder westerly. This 
storm was followed by rapidly clearing weather, and colder northwest winds. 


Nos. (IV and V.)—On the 5th, the barometer fell in Oregon and Washington Territory, and on that day 
there seems to have been a severe gale on that coast; the centre of the depression moved in a northeasterly 
track, and on the morning of the 6th, appears to have been in Utah; during the day, this low area seems to 
have divided into two separate depressions, for at the afternoon report, there appears a centre of low barome- 
ter in Wyoming Territory north of Cheyenne, and another in Colorado, southeast of Denver. The north 
track is haveed as No. IV. This depression moved on the 6th and 7th, over Minnesota and entered Canada 
north of Lake Superior. It possessed no special features worth describing. The south track is charted as 
No. V. On the 6th and 7th, the depression moved slowly to the south of east, and at midnight of the last, 
date, the lowest barometer was central in Missouri. At that time there was a high barometer on the Middle 
Atlantic coast, and the mercury was rising rapidly in the extreme northwest. By the afternoon of the 8th, 
the storm had moved with greatly increased energy into the Lower Lake region. At this time the baro- 
meter was falling rapidly in the Middle and New England States, and rising fast in the Northwest; 
during the night the lowest pressure remained nearly central in the Lower Lake region, while the storm 
slowly extended itself to the east. On the 9th, the centre of the depression moved over New England 
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and Nova Seotia, and then passed beyond the Atlantic coast. In the Luke region the rain-fall and 
dangerous winds appear about equally in all the quadrants of the depression but along the Atlantic 
coast, the rain and high winds are generally confined to the east and south quadrants. The 9th was 
remarkable for the high temperature that prevailed in the Middle Atlantic States after the passage of the 
storm to the east. The détention of the centre of the depression in the Lower Lake region during the 
night of the 8th and 9h appears to haye prevented that sudden fall of temperature that is so marked a 
feature of the storms of the United States, after the passage of the lowest pressure over auy place. 
In this connection it is noted that.at the morning report of the 9th an unusually “steep” thermom- 
etric gradient is shown in the St. Lawrence Valley and Lower Lake Region. On the south side 
the temperatures were Rochester, 52?, Oswego, 54°, Burlington, Vt., 59°, Chatham, N. B., 55’, and on the 
north side Toronto, 39°, Kingston, 39°, Montreal, 39°, Quebec, 36°, Father Point, 34°. During the day of 
the 9b the weather in the Middle States was mild and fair, but as the cold wave moved slowly to the south, 
entire cloudiness was caused by the sudden fall of temperature in a moist atmosphere, and at the after- 
neon report of the 10th threatening rainy weather and higk northerly winds prevailed over the Middle At- 
lantio, States, with a general fall in temperature, exceeding 15° in twenty-four hours. 
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No. VI. ~ On the 10th there was a marked fall of pressure on the Pacific coast near Oregon, with a rise 
on the Lith, but so many reports of that,date are missing that the track of this depression cannot be charted 
until the afternoon of the 12th, when the lowest pressure was in Utah, to the north of Salt Lake. The cen- 
ter of the depression moved slowly to the southeast until the miduight of the 13th, when the lowest barome- 
ter was in the Indian Territory, nearly south of Fort Dodge, Kansas. On the 14th the depression moved 
into the Upper Mississippi valley, showing only slight energy. On the 15th the low area moved slowly to 
the northeast, with diminishing energy and with the barometer continually rising at the center of the depres- 
sion. On the 16th it moved into the Gulf of St. Lawrence. This depression was accompanied by light pre- 
cipitation and the winds were seldom high. 


No. VIL—While the low area just described, was central near Lake Huron, there appeared on the after- 
noon of the 15th, a slight depression in Dakota which on the 16th moved in an easterly track over the 
Northwest and Wisconsin, jet re the 17th and 18th pursuing the same course, passed north of the Lower 
Lakes and thence moved over New England into Nova Seotia. 

This storm which continually increased in energy, had for a great part of its track, its centre north of our 
Stations, it was aceompanied by light precipitation, but the winds in the Lake region and on the Atlantic 
coast were in general dangerous. It was followed by rapidly rising barometer. 


No. VIIL—On the 15th the pressure fell in Oregon and Washington Territory and the report of disas- 
ters show that the storm must have heeu very severe on that coast. On the [6th the centre of the depres- 
sion moved in a sontheasterly track into Utah. On the 17th, inclining more to the south, the course of the 
centre was into New Mexico, west of the Rio Grande. On the 18th the depression moved slowly to the east, 
into Western Texas, On the 19th, the storm increasing very rapidly in energy, moved into Middle Texas. 
Ou the 20th the storm centre moved to the northeast into kikiodh At the end of this day the depression 
was situated in a trough of low pressure extending from Manitoba to the Guif. On the 21st, there were two 
distinct depressions formed from this trough, one situated in Minnesota (No. LX) and the other, the one 
now being described being in the South Atlantic States. On the 22d the storm remained nearly stationary, 
the center of lowest pressure being “out at sea” a short distance east of the Georgia and South Carolina 
coast. On the 23d the storm moved in a northerly track over the Carolinas. On the 24th the depression 
moved im a path slightly to the west of north, At the morning report of the 25th the center of low bar- 
ometer was in southern Michigan, and after this report this storm s2zems te have been merged in the new 
storm-centre, No. XI, then entering Missouri and Illinois. It was during the night of the 23rd and 24th, 
when the centre of this storm was in West Virginia, that the U. S. steamer Huron was wrecked on the 
North Carolina coast, at Nag’s Head, fifty miles north of Cape Hatteras. A southeasterly wind was blow- 
ing. with a heavy southeast swell, at the scene of this disaster,* This storm developed more energy on the 
23rd and 24th than at any other part of its course; from the moruing of the 22nd until it becomes merged 
with low area No. XI, the direction of its charted track slightly to the west of north is very remarkuble. 
An examination of the weather charts of this office shows that during this period the barometer was 





* None of the Life-Saving stations on this coast are:manned until December Ist.. The nearest sea-coast station of the Signal 
service was at the Life-Saving station Kittyhawk, eight miles distant from the disaster. Information of the wreck was received 
there, through two fishermen, between ten and eleven a.m. A dispatch as follows was received at this office, at 11:35 a. m.: 
To the Chief Signal Officer, Washington, D. C.. “U.S. steamer Hvrow struck two miles north of No. 7 Station, at 1:30 a, m.; 
foremast and main-topmast gone; steamer a total wreck; assistince needed immediately. The sea is breaking over her and 
several have already washed ashore drowned. Number on board, 135. No cargo.” (signed) Naylor, Sergeant. A copy of 
this dispatch was immediately furnished for the information of the Secretary of the Navy and the Chief of the Life-Saving 
Service, by whom orders were at once telegraphed to the proper authorities. Instructions were sent from this Office, between 


12 and Lp. m., to keep open telegraphic communications, day and night, between Norfolk and Kittyhawk, and that a flag-man 
should be sent immediately to the scene of the wreck to open communication with the ship, or vessels aiding, and promptly 
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unusually high in the Middle States, New England and Nova Scotia, and that in general the centre of 
highest pressure was to the northeast of the centre of depression, while at no time does the barometer to the 
west and north of the storm appear to have been very high or to have risen rapidly or to have shown the 
usual diminution of temperature after the passage of the lowest pressure. 


No. 1X.—While the low area just described was in the West Gulf States another depression was entering 
Dakota and Minnesota. The centre of low barometer moved in an easterly track over Minnesota, and on the 
21st passed beyond the northern limit of our reporting stations ; it possessed no special features. 


Nos. X and XI.—On the 20th and 21st there was an unusual fall of the barometer on the Pacific 
slope, and on the 22d there appears to have been an area of low pressure of great extent over the region 
north of latitude 35° N. and west of the Missouri river, and thence extending to the Pacific coast. On the 
afternoon of the 23d there appears to have been developed, from the low area just noted, two distinct centres 
of depression. The northerly depression, then central near Bismarck, bas its track charted as No. X, and 
the southerly depression, then central in northern Colorado, has its track charted as No. XI. Low area No. 
X pursued on the 23rd and 24th an easterly track over Dakota and Minnesota, and on the 24th disappeare | 
beyond and to the north of Lake Superior. Depression No. XI was, at mid-night of the 23rd, central in 
southern Colorado; on the 24th it moved with an easterly course into western Arkansas, developing, during 
the day, increased energy; on the 25th the storm had advarced in a northeasterly direction into southern 
Indiana, the barometer continuing to fall at the centre of the depression. At the end of this day an 
unusually high barometer in Nova Scotia barred the path of this storm to the northeast, while to the west 
and north the pressure was below the mean; under these circumstances, on the 26th, the storm-centre pur- 
sued a northerly path into the Upper Lake region. This was the second time during the month that a 
storm had been diverted to the north when a very high pressure stood to the northeast of the sturm-centre, 
there being, at the same time, a deficiency in pressure to the north and west of the slorm-centre, (see descrip- 
tion of No. VILL.) On the 27th, the depression moved in a northeasterly track, beyond Lake Huron into 
Canada; during the progress of this storm, dangerous winds prevailed along the Atlantic coast, north of 
Cape Hatteras, and in the Lake region. 


No. XIL—This 1s probably the storm reported by the Princess Beatrice as being near the Leeward 
Islands on the 23rd, 24th and 25th. On the afternoon of the 28th, in the South Atlantic States, there was 
a decided fall of pressure, and this fall taken in connection with the wind directions on that coast indi- 
cated a storm centre of considerable energy in or near the Gulf Stream and east of Florida. The fall of 
the barometer, and the backing of the wind along the Atlantic coast, shows that on the 28th and 29th this 
storm pursued a track slightly to the east of north until it is found at midnight of the 29th, central near 
Halifax. The next day it disappeared beyond Nova Scotia. 


INTERNATIONAL METEOROLOGY. 


Storms a! Sea.—The following notes of storms have come to hand : 13th, 26° 22’ N,, 58° 55’ W.; hurricane 
15th, 27° 02’ N- 31° W., hurricane Jasting until 7 a. m. of the 16th. 16th, 27° N. 52? W.; hurricane. 22d 
Haiton Island, Formosa Channel, China; typhoon. 28th, N. E. toS. E. hurricane, 34° 02’ N. 76° 20'W. 6th 
off Cape Finisterre,S. W. hurricane. Nov. 2d, W. hurricane 50° 05’ N., 20° 45’ W. 6th, terrific northwest to 
southeast gale, 41° N. 64° W.; northwest hurricane, 49° 02’ N. 32° 01' W.; hurricane 49° 33’ N. 36° 47’ W.; 
violent gales with hurricane squalls, 49° 15’ N. 39° 02’ W.; 47° 21’ N. 43° 34’ W.; 46° 23’ N. 35° 18’W.; 
47° 45’ N. 33° 35’ W.; 49° 38° N. 39° 53’ W. 9th, violent gales withhurricane squalls, 49° 04’ N. 29° 48’ 
W.; 47° 19 N. 33° 38’ W.; 49° 18’ N. 41° 19 W. 10th, hurricanes, 46° 56’ N. 43° 19° W.; 49° 33’ N. 22°? 
82’ W.; 48° 28’ N. 33° 26° W.; gales, with hurricane squalls, 49° 14’ N. 25° 37’ W.; 47° 43’ N. 36° 10’ W.; 
54° 36’ N. 30° 68’ W.; 49° 50’ N. 16° 41’ W.; 40° 45’ N, 19° 12’ W.,; (fire ball exploded close to ship with 
loud report,); 43° N. 26° W. 12th, hurricane, 37° 30° N. 18° 40° W. 22nd, British Isles, gales, high tides 
and floods. 25th, British Isles, strong NE gale and floods. 


forward all information to this Office. Sergeant Naylor—who had gone to scene of wreck in person, carrying medicines, &c. 
—returned to Kittyhawk at 6 p. m., and forwarded to this Office a report, giving all information he had obtained, number of 
officers and men saved, ete. A telegraph station was opened, before daylight of next day, abreast of wreck, where, during the 
day, flag-communication was had with the aiding vessels, 

" From that time there has been a telegraphic-station open at the scene of the wreck, where the number of messages 
received, relative to the wreck, up to December 11th, was two hundred and fifty-seven, and sent three hundred and four, 
luring the severe storm then experienced on that coast, and since the telegraph lines of the Signal Service, from Norfolk to the 
wreck continued to work, The sea-coast telegraph of the Signal Service is used for the purpose of transmitting meteorological 
observations, for connecting Life-Saving stations or Light Houses, for giving notice of apprehended storms, by the display of 
signals, and information of shipwrecks. The line is constructed near the beach, so that a telegraph-station may be opened 
abreast of any wreck. All the stations are equipped with all that is required to opea communication with. ships in danger, in 
either the Signal Service or International Code. 
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TEMPERATURE OF THE AIR. 


Jn General—The general distribution of the temperature of the air is shown by the isotherms on Chart 
No. LI. The table of comparative temperatures, in the left-hand corner of same chart shows the temper- 
ature of the month to have been unusually high over the northern section of the country, especially in Min- 
nesota, the Lake region, Middle States and New Englaud ; about normal in the Lower Missouri valley and 
below normal in the Gulf States and Texas. 

Monthly mean temperatures at special points have been as fullows: Mt. Washington, 21° and Pike’s 
rr ak, 6°. ; 

Maximum and miaimum temperatures.—Maximum temperatures, at Signal Service siations, above 80° 
are reported as follows: 89? at Key West; 86° at Les Angeles and Fort Gr.ffin; 85° at Laredo; £4° at Jack- 
sonville; 83° at Wilmington; 82° at Indianola and Stockton; 81° at Savannah, St. Marks, Eagle Pass, and 
80° at Charleston, Tybce Island ard Brackettville. Other stations than those of the Signal Service, have 
reported as follows : 82° Ft Barrancas, Fla., Baton Rouge Bks, La.; 85° St. Augustine, Fla.; 87° Houston, Fla. 

Minimum temperatures, at Signal Service station. below zero: —23? at Pike’s Peak ; —18? at Denver ; 
—12°? at Cheyenne; —10 at North Platte; —6° at Bismarck ; —5? at Yankton; —4° at Breckenridge ; 
Pembina; —2° at Omaha; —1° at Mt. Washington. 

At stations other than those of the Signal Service, —2?’ Ft. Larned and Great Bend, Kan., Gutten- 
Lurg and Tabor, lowa; —3°, Ft. Lyon and Gulden, Col., Norfolk ant Plattsburg, Neb.; —4°, Ft. Pem- 
bina, Dak., Boonsboro, Iowa; — 5°, Ft. Hartsuff, Neb. ; —6’, 8. Pueblo, Col., Neillsonville, Miss. ; —7°, 
Ft. MePherson, Neb., Vail, Iowa; —8’, Ft. Rice; --9’, Ft. Lincoln, Dak., Colorado Springs, Nora 
Springs, Iowa; —10°, Ft. Hayes, Kan.; Byron and Cresco, lowa; —12°, Ft. Union, N. M.; Camp Sheri-' 
dan, Neb. ; —14°, Camp Brown, N. Y.; Ft. Randall, Dak.; —16’, Syduey Barracks, Neb.; —18°, Ft. 
Steele, N. Y.; —22, Ft. Sanders, N. Y., and at Ft. Garland, Col. 

Ranges of Temperature —Large monthly and diurnal ranges have been respectively as follows: Den- 
ver, monthly, 85°, diurnal, 38°; North Platte, 78° and 42’; Dodge City, 71° and 40°; Ft. Griffin, 71° and 
39°; Stockton, 68°, 44°; Mason, 63° and 58°; Yankton, 62° and 30’; Bismarck, 62’ and 37°; Pembina 
and Breckenridge, 58° and 38°; Winnemucca, 50° and 45°; Knoxville, 51° and 39°. 

The smallest ranges have been, San Francisco, 20’ and 14°; Key West, 35? and 12”; San Diego, 31° 
and 23°; Sacramento, 33 and 27°; Red Bluff, 34° and 23’; Thatchers Island, 31° and 22’, Eastport, 27° 
and 26°; Alpena, 36? and 19’, and Escanaba, 31° and 21°. Small daily ranges have also occurred at 
Galveston, 19°, and New Orleans, Tybee, Sandy Hook and New York, 21°. 

Frosts were reported on nearly every day during the month in the following sections , Rocky Mountain 
region, Northwest, Take region and Ohio valley, Middle States and New England. In the following States 
frosts were reported as follows: Ist, Tex.,8.C.; 3d, N.C. Tenn; 3th, Ala., Ga.,8.C., N.C., Tenn.; 5th, Tex., 
N. C.; 6th, Ga., N.C., Tenn.; 7th, La., Miss, Ga., N. C. Tenn., Tex.; 9th, Tex.; 10th, Tex., La., Ga., N. C., 
Tenn.; 11th, Tex., La., Ala., Miss., Ga., Fla., 8. C.. N.C., Tenn.; 12th, Tex., La., Ala., Miss., Ga., Fla., 8. C., 
N.C., Tenn.; 13th, Ala., Miss., Ga., Fla., 8. C., N.C... Tenn.; 14th, N.C.; 19th, N. C., Tenn.; 22nd, Tex.. La.; 
23d, La; 24th, Miss., Fla.; 25th, Tex., Miss., Ga., Fla.; 26th, Tex., La., Miss., Ga.; 27th, Tex., Miss, Tenn.; 
28th, Tex., Miss., Ga., N. C.; 19th, Tex., La., Miss., Ga., N.C., Tenn.; 30th, Tex., La., Ala., Miss., Ga., 
Fia., N. C., Tenn. 

Ice.—Under the had of navigiton will be found the freezing over of rivers. In Dakota and Minnesota 
the surface of water has continued frozen throughout most of the month; elsewhere ice has occurred as fol- 
lows: Ist., La. Mich., Ohio, Va..N. J. 2nd, Kan. 3d, Kan., Mo., IIL, Ind-, Ohio, 4 inch. 4th, Kan. 
Mich., W. Va., Md., Pa., N. J., N. Y., Mass. 5th, Neb., Kan., N. Y. 6th, Kan., 1 inch; I. T., Tex., 4 in; 
Mo., Lil., Mich., Ind., Ohio, Ky., Tenn., Va., Md., 4 in; Pa. $ ing N. Y. 7th, Ky., Tenn.,S. C., N. C., 
1-10 in.; Va., t in; N. J. N. Y., 4 in. Conn. RL Sth, N. Y., Conn. 9th, Kan., Ohio. 10th, L. T., 
Teq., Ll, Ind., Ohio, 11th, Kan., Tex., La., Ind., Ohio, Tenn., Miss, Ga.. N. C. 12th, Tex., Ohio, N. C., 
Pa., N. J., N. Y., din Conn. 13th, IIL, Mich.,Ga.,N.C. 14th, Me. 19th, Pa., Conn. 20th, Pa., Conn., 
N.H. 2lst,8.C., N. H. 23d, Tex. 27th, Kan., Tex. 28th, Tex., Iowa, Ill. 29th, Neb., Kan., Tex., } 
in. Towa, La., 2 ins.; Wis., Miss, Ala. 30th, Neb. Kan., 1 ! ins.; Tex., t in.; Iowa, Wis., Ind., 2 4 ins.; 
Ohio, Ala., } in.; Ga., Fla., 3-16 in; N. C., Va., Conn. 


PRECIPITATION. 


la general.—The general distribution of rain for the month, is shown on chart No. III. The table in 
the lower left hand corner gives the average precipitation in the various districts, and shows a large excess 
over the November mean in the Gulf and Atlantic States, Lake region and St. Lawrence valley and a 
deficiency in the extreme Northwest, where most of the precipitation has occurred as snow. In Oregon 
there has also been a large excess. Most of the precipitation fell as heavy rains, as will be seen by the 
following list, and during the passage of the storms Nos. I, V and VIIL ’ 
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Special heavy raine.—The following notable cases of heavy rains have been reported: 1st, Belmont Farm, 
Tex., 7.00 in.; Puint Pleasant, La., 3.95in. 8th, Point Pleasant, La., 6.80 in.; Carlisle, Pa., 3.00 in.; Charles- 
ton, 8.C.,4.17 in. 9th. Mystic, Conn., 3.20 in.; Fall River, Mass., 3.00 in.; Garrison, N. Y., (8th, 9th,) 3.64 
in.; Mt. Washington, N. H., (8th, 9th,) 4.74 in.; Colebrook, Conn., (8th, 9th,) 3.60 in. 11th and 12th, San 
Luis Rey valley, 2.50 to 3.50 in.; Temecula, 3.00 in.; on the Cajon, 3.00 in. 17th, Belmont Farm, Tex., 
(16th, 17th,) 4.00 in. 20th, New Orleans, La., (19th, 20th,) 3.06 in.; Fort Barrancas, Fla., 4.30 in. in 73 
hours ; Point Pleasant, La., 7.10 in.; Fort Sill, Indian Ter., (19th, 20th,) 3.85 in. 21st, Augusta, Ga., 3.07 
in. 23rd, Spartanburg, 8. C., (21st, 23rd,) 3.00 in.; Statesville, N. C., 23rd,) 4.50 in.; Wytheville, W. Va., 
(22nd, 23rd,) 4.30 in.; Smithville, N. C., (22nd, 23rd,) 4.10 in.; 24th, Mt. Solon, Va., 4.65 in.; Sandy Springs, 
Md., (23rd, 24th,) 5.00 in.; Boonsboro’, Va., 4.50 in.; Dover, Del., (23rd, 24th,) 3.30 in.; Owing’s Mills, Md., 
(23rd, 24th,) 3.81 in.; Carlisle, Pa., 3.20 in ; Snowville, Va., (21st, 24th,) 3.50 in.; Atlantie City, N. J., 3.09 
in; Lynchburg, Va., (22nd to 24th,) 6.07 in. 25th, New Market, Md., Emmittsburg, Md., 3.78 in.; (22nd, 
25th,) 5.62 in.; Fallston, Md., (24th, 25th,) 4.50 in.; Barnegat, N. J., (24th, 25th,) 5.33 in.; Milford, Del., 
(23rd, 25th,) 3.50 in. 26th, Mechanics’ Falls, Me., 3.47 in.; Woodstock, Md., 3.51 in.; Lawrence, Mass., 
(26th, 27th,) 3.47 in.; Somerset, Mass., (25th, 26th,) 2.99 in.; Green Castle, Pa., (22nd, 26th,) 3.92 in,; Fort 
Preble, Me., (25th, 26th,) 3.25 in.; New Bedford, Mass., 2.98 in.; Boston, Mass., (25th, 26th,) 3.95 in.; 
Portland, Me., (25th, 26th,) 4.16 in.; Wood’s Holl, Mass., (25th, 26th,) 3.55 in.; Fall River, Mass., (25th, 
26th,) 2.98 in.; Auburn, N. H., (25th, 26th,) 4.00 in. 27th, West Waterville, Me., 3.00 in.; Waltham, Mass., 
(25th, 27th,) 4.46 in.; Orono, Me., (26th, 27th,) 2.60 in.; Cornish, Me., 4.08 in.; Gardiner, Me., (26th, 27th,) 
3.80 in.; Mt. Washington, N. H., (26th, 27th,) 4.80 in.; Standish, Me., (25th, 27th,) 4.41 in.; Milton, Mass., 
(26th, 27th,) 3.00 in. 


Large Monthly Rainfalles—The following stations report large monthly rainfalls: Pt. Pleasant, La., 
20.89 in.; Mt. Washington, 17.56 in.; Cape Lookout, N. C,, 12.23 in.; Portland, Or., 12.45; New Market 
and Fallson, Md., over 10 00 in.; Boston and Lyachburg, 9.65 in.; Woodstock, Md., 9.83 in; Emmittsburg, 
Md., 9.94 in. ; Sandy Springs, Md., 9.75 in. 


Small Monthly Rainfalls—The following stations report little or no rain: Pioche, Nev., none; Sidney 
Barracks, Neb,, none; San Diego, Cal., .06 in; Ft. Wallace, Kan., .06 in.; Ft. Sanders, N. Y., .09 in. ; 
Camp Brown, N, Y., .18 in.; Ft. Lyon, Col., .14 in.; Ft. Larned, Kan., .29 in. ; Rio Grande, Tex., .13 in. ; 
Eagle Pass, Tex., .25 in.; Breckenridge, Min., .29 in.; North Platte, Neb., .30 in.; Bismarck, Dak., .40 in. 


ay Tl ges heavy floods followed the rains of the 24th and 25th, accompanying storm No. VIII 


on chart No. I, during its northward course from South Carolina to West Virginia. The following items 
will serve to give some idea of the severity of these floods, The Savannah river reached its maximum 
height, 23 ft. 10 in., at Augusta, about 7 p. m. of the 23d, when the lower portion of the city was flooded ; 
Chervis and Horn’s creeks were higher than ever before recorded. Fishing creek, York co., 8. C., “highest 
water ever known’’—train wrecked. The Roanoke river, at Weldon, N. C., rose six feet nine inches higher 
than highest water-mark known, sweeping away two railroad bridges. The Dan river, at Danville, Va., 
“within one foot of highest water-mark ever Lepeds” Little and Big Sandy rivers “higher than ever 
known.” In Pittsylvania and Henry counties, Va., and Caswell and Rockinghan counties, N. C., the 
streams all overflowed, doing immense damage; in Fall creek “every bridge swept away.” The James 
river, at Buchanan, rose six feet higher than during the freshet of 1842; the railroad lumber house, which 
was several feet above the high water of 1842, was swept away; immense damage was done to the James 
river and Kanawha canal. At Lynchburg the water reached within three feet of the great freshet of 
1870, the maximum of flood being 33 feet; the Amherst and two other bridges were sweptaway. At Rich- 
mond, at 10 p. m. of the 25th, the river rose 24 ft. 7 in. above ordinary high tide, or 2 ft. 1 in. above high 
water-mark of 1870; the river, which is here usually about 200 yards wide, was now from two to three 
miles wide, flooding the whole river front of the city to the house tops. The city of Manchester, opposite 
Richmond, was nearly half under water. The Rivanna, North Anna and Jacksons rivers, “all as high as 
1870,” the Rivanna causing great damage at Charlottsville. The Rappahannock, at Fredricksburg, rose 
22 feet above ordinary water. The North Branch of the Potomac, at Piedmont, was stated to be higher 
than since 1810; along the course of the South Branch immense damage was done. At the junction of the 
Potomac and Shenandoah, on the 25 at 3 p. m., both rivers were twenty-six feet abuve low water-mark, or 
three feet higher than in 1870. Considerable damage was done in all these valleys. Conococheaque, rising 
in South mountain, Franklin co., Pa., rose four feet higher than highest water-mark known, or 15 feet 
above ordinary level at Chambersburg, at midnight of the 24th, doing considerable damage. In Wash- 
ington, Baltimore and Philadelphia the wharves and streets along the river banks were submerged. 
In Georgetown, D. C., at 7 p. m., of the 24th, the Potomac was three feet and nine inches below 
level of wharf at foot of Washington street, and at 1 a. m., of the 26th, when the highest point was reached, 
it was six feet and half an inch above the wharf. In Maine severe freshets also occurred on the 26th in the 
Passumpsic, Androscoggin and Kennebec rivers. 
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Hail occurred on the Ist, Il; 2nd, Ohio; 3rd, N. Y., Lowa; 4th, Sth, 6th, Idaho, Ter., 7th, 8th, 9th, 
10th, Conn; 11th, 12th, 13th, Kan.; 14th, 15th, Ala.; 16ch, Il; Mass.; Tex.; 17th, Mass.; Pa.; 18th, 19th, 
20th, 21st, 22nd, 23rd, Kan.; Idaho, Ter.; 24th, Kan.; 25th, 26th, Tenn.; 27th, Mass.; Ind.; 28th, Pa.; 29th, 
30th, Neb. 

Snow.—During the month, snow fell as follows: from the Ist to the 10th, 16 to 19:h, and 27th to 30th, 
snow fell over the entire country from Wyoming and Colorado eastward over the Northwest and Lake 
region to New England. From the 5th to the 11th, occasional snow fell in Nevada, Utah, New Mexico, 
Tex., Indian Ter., Mo., N. C., Md., and N. J. From the 13th to the 18th in Nevada, New Mexico. From 
the 21st to 27th in Idaho, Nevada and New Mexico, and from 29th to 30th ip Indian Ter., Tenn., Ky., W. 
Va., N. C., Va., Md., N. J. At the end of the month the depth of snow was reported as follows: Summit 
of Mt. Washington, 18 in.; Pike’s Peak, 12 in.; in Wisconsin from 1 to 13 in.; in N. Y.. and N. J., from } to 
8 in.; in Mich. and Pa., } to 5 in; in Neb., Dak., Min., Iowa and IIL, 1-10 to 4 in; in Wyo., Col., Kan., Ind., 
Ver., and Me., 1-10 to 2 in.; in Ohiv, 1-20 to 4 in.; West Va., 1-10.; Va., } in. a 

Rainy days.—The number of days on which rain has fallen, as recorded by the Signal Service observers, 
ranges as follows: New England, 11 to 17; Middle Atlantie States, 11 to 14; South Atlantic States, 9 to 
14; East Gulf States, 12 to 16; West Gulf States, 7 to 10; Tennessee and Ohio valley, 12 to 18; Missouri 
valley, 11 to 17; Upper Mississippi valley, 13 to 19; Upper Lake region, 11 to 20; Lower Lake region, 16 
to 22; Rocky Mountain stations, 3 to 9; California, 0 to 8; Oregon, 13 to 23. 

Cloudy days—The number of cloudy days reported curing the month by volantary observers and army 
surgeous ranges about as follows: New England, 5 to 21; Middle Atlantic States, 5 to 22; South Atlantic 
States, 3 to 11; East Gulf States, 7 to 16; West Gulf States, 2 to 18; Tennessee and Ohio valley, 2 to 19; 
Lower Missouri valley, 2 to 17; Upper Mississippi valley, 2 to 19; Upper Lake region, 7 to 18; Lower 
Lake region, 5 to 19; Rocky Mountain stations, 4 to 12; California, 1 to i7. 


RELATIVE HUMIDITY. 


The average relative humidity tor the month ranges about as follows; For New England, 67 to 77; 
Middle Atlantic States, 59 to 77; South Atlantic States, 71 to 77; Easi Gulf States, 68 to 76; West Gulf 
“tates, 65 to 72; Tennessee and the Ohio valley, 64 to 73; Lower Lakes, 66 to 78; Upper Lakes, 70 to 82; 
Upper Mississippi valley, 67 to 80; Lower Missouri valley, 67 to 74; California coast, 55 to 75; Sacra- 
mento valley, 70 to 74. High stations report the following average percentages, not corrected for altitude: 
Cheyenne, 65; Denver, 49; Mt. Washington, 88; Pike’s Peak, 63; Salt Lake City, 55; Santa Fe, 49; 


Winnemucea, 64. 
WINDS. 


In General.— The prevailing winds at Signal Service stations are shown by the arrows on chart No. IT, 
from which it will be seen that northwesterly or northerly winds have generally prevailed over the en- 
tire country, except in the Lake region, where they have been westerly or southerly, along the South At- 
luntic and East Gulf States, where they have been more northeasterly, and in Oregon and Idaho. where 
they have been southerly. 

Total Movements.—The largest total movements have been as follows: Pikes Peak, 18,131 miles; Cape 
May, 14,360; Sandy Hook, 13,619; Cape Lookout, 13,298; Kittyhawk, 12,239; Barnegat, 11,958; Cape 
Hatteras, 11,099; Cape Henry, 11,026; Dodge City, 11,060; Indianola, 11,081; Thatcher's Island, 11,670; 
Breckenridge, 10,713; North Platte, 10,365; Sandusky, 10,130. On Mount Washington the total move- 
ment is not recorded, but hurricane winds prevailed continuously from the 2d to the 9th, from the 12th to 
the 19th, and again on the 26th and 27th, velocities of 120 miles per hour being frequently recorded. 

The least movements have been as follows: La Mesilla, NW., 1,146 miles; Roseburg, Or. 2,006; Vi- 
salia, Cal., 1,301; Boise City, Idaho, 2,793; Lynchburg, 2,633, and Augusta, 3,233. 

The highet velocities, in miles per hour, have been as follows: Mt. Washington, NW., 132 miles on 
the 12th; Pikes Peak, N., 80, 29th; Wood's Holl, 8., 64, and New Landon, SW., 63, on the 2d; B s- 
marek, N., 60, 26th; Buffalo, W., 60, 2nd; Cape Lookout, SE., 60, on the 8th and 24th; Escanaba, N., 
60, 8th; North Platte, NW., 62, 8th; Philadelphia, E., 60, 24th. 

Local Storms, Tornadoes ete., as distinct from extended storm-arcas, have occurred as follows: Novem- 
ber 2nd, at Mattewan, on the Hudson, buildings were blown down; at. Winslow, Seaside, Heightstown 
and Cony Island, N. J., and Brooklyn, N. Y., considerable damage was done to buildings; a southeast 
tornado was reported at Long Branch; almost a hurricane at Newport; Fall River, Mags., violent eyglone ; 
Trenton, N. J., at 2 p. m., a “terrific squall occurred, which swept before it trees, fences, telegraph wires, 
&e., and did considerable damage to buildings; several houses were blown down, and others unroofed” ; 
Hamilton Square, N. J., shortly after 3 o’clock in the afternoon, the wind, which had been severe all day, 
terminated in a hurricane. It struck the village in the southwest and passed to the northeast, scattering 
destruction in its path. It seemed to be only a few hundred yards in width, and lasted only a few minutes. 
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Considerable damage was done to buildings, &c. 18th, Burton, Washington Co., Texas, severe wind-storm 
at 7 p.m.; a two-story frame building blown into fragments. On the 16th, at Red Bluff, Cal., after a severe 
thunder-storm, attended by hail, a water-spout was observed, preceded by a low, rumbling noise; the stream 
of water was distinctly visible and continued for about 15 minutes, when it gradually disappeared. This 
oceurred over the open country, and caused a stream of water, 10 to 15 feet deep, in a ravine where water is 


unknown, except during heavy rains. 
VERIFICATIONS. 


Indications.—The detailed comparison of the tri-daily weather indications, with the telegraphic reports for 
the succeeding twenty-four hours, shows a general percentage of omissions of 0.3 per cent., and of verifica- 
tions of 87.2 per cent. The percentages of verifications for the four elements have been: Weather, 90.9; 
wind, 83.3 ; temperature, 89.2; barometer, 85.3. The percentages of verifications by geographical districts 
have been: New England, 90.0; Middle Atlantic States, 86.8; South Atlantic States, 85.0; East Gulf 
States, 86.7; West Gulf States, 87.6; Lower Lake Region, 85.7 ; Upper Lake Region, 87.6; Tennessee and 
the Ohio valley, 88.6, Upper Missis<ippi valley, 86.7 ; Lower Missouri valley. 87.2. 

Of the 3,588 predictions that have heen made, 77, or 2.2 per cent!, are considered to have entirely failed ; 
105, or 2.8 per cent., were one-fourth verified ; 387, or 10.8 per cent., were half verified ; 397, or 11.0 per 
cent., were three-fourths verified ; 2,622, or 72.8 per cent., were fully verified, so fur as can be judged from 
the weather maps. 

Cautionary Signals—During the past month 251 Cautionary Signals have been displayed at 47 stations 
on the Gulf and Atlantic coasts and on the Lakes, of which 219, or 87.2 per cent, were reported verified 
within 100 miles of the station. Two signals were ordered up “late” and one was ordered down too soon. 
Forty-eight cases of high winds, where no signals were displayed, have also been reported from these stations. 

Sunsets—The characteristics of the sky, as indicative of approaching fair or foul weather, have been 
observed daily at all regular Signal Service stations. Reports from 102 stations show 63 blank or doubtful 
cases; for the remaining 2997 cases; 2515 (or 83.9 per cent.) were followed by the anticipated werther 


NAVIGATION, 


Stages of Water in Rivers,—In the table on chart No. III are given the highest and lowest readings on 
the Signal Service river-guages, and dates of same, from which it will be seen that the rivers generally rose 
towards the end of the month, the highest readings occurring from the 23rd to the 30th. With regard to 
the close of navigation on rivers and lakes, the following notes are to hand: Red River of the North was 
frozen over at Pembina on the Sth, and navigation north of Pembina was generally closed after the 9th, but 
at end of month the river was reported still open at several places. Lake Superior, November 12th, steamer 
Ontario sailed from Duluth on her iast trip; 28th, Marquette, last vessel of season left. Missouri River, 
Bismarck, 8th, heavy ice in river, navigation about closed on the Upper Missouri; 28th, navigation closed 
at Bismarek ; 29th, river frozen over; Yankton, 11th, ice in river, 29th, frozen over; Omaha, 30th, floating 
ice commenced to gorge above bridge; Atchison, Kan., 30th, ice gorge—river closed ; Leavenworth, 29th, 
river filled with floating ice, partially frozen over. Upper Mississippi, St. Paul, 6th, floating ice, 27th, 
closed, 30th, frozen over; La Crosse, 26th, floating ice—navigation closed; Dubuque, 29th, floating ice, 
30th, river gorged; Davenport and Burlington, 29th, floating ice, first of season, 50th, navigation closed ; 
Keokuk, 29th, floating ice, canal frozen over, 30th, river full of floating ice. Lllinois River, La Salle, 30th, 
River and Canal frozen over. Rock river, Ll, at Rockford, 6th, frozen over. Lake Ontario, Rochester, 
2ist, navigation closed. Red River, Shreveport, navigation during entire month good for largest boats. 

Special High Tides have prevailed throughout the month along ihe Atlantic coast. Nov. 2d, Ocean 
Beach, N J., inundated and, high tides were reported generally from New Jeresy to Maine ; at Providence, 
R. L., and New London, Conn., trains were delayed and damage done to shipping ; at Eastport, Me., the 
wharves were damaged, Portsmouth, N. C., reports remarkably high tides throughout the month. Buffalo, 
Nov. 2d, high tide, flooding lower portion of city. Chicago, Nov. 8th, lake-front much damaged by high 
tides ; boat-houses demolished and several schooners wrecked. 

Special river reports.—The channel of the Missouri river at Omaha still coutinues to approach the 


Nebraska shore. 
TEMPERATURE OF WATER. 


In General—The temperatures of water, as observed in rivers and harbors, are shown on the chart 
No IL. 

Maximum and Minimum Temperatures.— The highest maxima have been: 84°.2 at Key West; 73° at 
Galveston ; 71°.5 at Charleston; 71° at Jacksonville; 70° av St. Marks and Shreveport. The lowest minima 
have been: 30°? at St. Paul; 31° at Keokuk and La Crosse; 32? at Yankton and Omaha; 33° at Alpena; 
34° at Sandusky and Toledo; 36° at Chicago, Detroit, Grand Haven, Marquette and St. Lonis. 
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Ranges of Temperature —The least ranges have been: 3°.5 at Eastport; 4°.5 at Baltimore; 6° at Wil- 
mington and Portland, Me.; 7°.5 at New York. The largest ranges have been: 25° at Galvestsn; 22° at 
Keokuk ; 19° at Toledo and Augusta; 18° at Sandusky and Savannah. 


MISCELLANEOUS PHENOMENA. 


Birns. — Blackbirds were seen at Mt. Sterlin s, Ill. 6th, flying at New Smyrna, Fla., 23rd; millions made 
their appearance at Decatur, Ala., from 14th to 17th; seen at Oregon, Mo., 5th, 8th, 12th, flying NE. 9th. 
Swal/ows, last seen at Somerset, Mass.. 8th. Snow-birds, seen flying about New Bedford, Mass., 6th. Crows, 
flying S. Bellefontaine, Iowa, 10th. Pelicans, fiving SW.. Indianola, 10th. Jilue-birds, were seen at New 
Bedford, Mass. 4th. Cranes, flying S., Baxter Springs, Kan., 5th; Clear Creck, Neb. 2nd; Fayette, Miss., 
10th; Fayette, Miss., 2ud. Robins, last heard, Ft. Madison, Iowa, 12th; flying N., Belmont Farm. Tex. 
22nd ; first seen at Fayette, Miss., 16th. Ducks, plentiful at Milford, Ind., 10th to 22nd; flying 3., Monti- 
cello, Iowa, 23rd; Cairo, I, 29th; Vicksburg, Miss.. 9th; flving NE. Oregon, Mo., 4th. English Sparrows, 
seen at Fall River, Mass., 26th. Geese, flying 8., Empire City. Kan., Ist; Boonsboro, Iowa, 3rd; Cress- 
well, Kan., 3rd; Guttenburg, Iowa, 5th ;, Baxter Sprins, Kan., 5th; Monticello, Iewa, 23rd; large flocks, 
New London. Conn., 10th ; Springfield, Mass., 16th; Cape Lookout, N. C., 20:h; Davenport, Lowa, 4th ; 
Vicksburg, Miss., 9th; Corsicana, Tex.. 9th; Mechanics Falls, Me., 7th; Fall River, Mass., 14th; Clear 
Creek, Neb., 2th. Sth, 8th. 14th, 29th; Hulmville, Pa., 25th; Chepachet, R. [1.. 17th: Belmont Farm, Tex., 
10th ; Woodstock, Ver., 10th; New Bedford, Mass, 14th; N. Southington, Conn., 10th; Walde, Tex., 28th; 
Oregon, Me.. 18th; plentiful at Milford, Ind., 10th to 22nd; flying about Mt. Desert, Me., 10th. Geese, 
flying NW., Mt. Sterling, IIL, 16th; NE., Oregon, Mo., 4th; E., Nashville, Tenn., 26th ; SE., Visalia, Cal., 
5th. 

Ixsects.— Butterflies, flying about 3rd, St. Meinrad, Ind. Butterflies, seen at Alto Vista, Va., 15th. 
Grasshoppers, seen at Hulmville, Pa. 15th. Frogs, singing at Milford, Ind., 10ch to 22nd. 

Boranxicat.—Daneelions in bloom, Freehold, N. J., 29th; Tiego, Pa., 29th. Hedges greew at Inde- 
pendence, Kan., Sth. Strawberries in bloom, Independence, Kan., 5th. Sweet corn matured planted August 
hth, New Bedford, Mass. 5th. Roses in bloom in the garden, New Bedford, Mass., 16th. Violets in bloom, 
New Bedford, Mass., 29th. Bean and pear in bloom the second time. Lettuce, the second crop, Wappinger’s 
Falls, N. Y., 3d. Strawberries in bloom, Sth, and Violets and Whortleberries on the 15th, Alto Vista, Va. 

Polar Bands on the 24th, Nashville, Tenn.: 11th, 17th, Guttenburg, Iowa ; 3d, 16th, 17th, 23d, 26th, 
Tabor, Iowa; 5th, 13th. 17th, 28th, Gardiner, Me; 9th, Northport, Mich.; 4th, 28:h, Wytheville, Va.; 18th, 
Vicksburg, Miss. 

Smoke.— 7th, New London, Conn.; 18th, Augusta, Ga.; 17th, Rochester, N. Y.; 1st, Detroit, Mich ; 
lith. 12th. 13th and 14th, Bismarck, Dak.; 23d.St. Paul, Minn.; 2d and 10th, Salt Lake City, Utah; 14th 
and 16th, Fort Gibson, Indian Ter.; 13th, 14th, 15th, 16th, 17th and 23d, Fort Sill, Iodian Cer.; 1st 8th, 
24th and 30th, Sacramento, Cal. 

Prairie Fires —9th, Bismarck, Dak.; Sth, 6th, 26th, 27th and 28th, Dodge City, Kan.; 5th, 7th, 9th, 
10th, 12th, 14th to 18th, 22d and 23d. Fort Sill, Indian Ter.; 16th, Fort Lyon, Cal; 6th, Fort Pembina 
Dak.; 11th, Ft. Larned, Kan.; Ist to 12th, 14th to i7th, 21st to 37th, Cresswell, Kan.; 26th, 27th, Eagle 
Pass, Tex. 

Earthquakes have been reported as follows; on the 4th, earthquake shocks were felt over 
an extensive area, including New York, New England and a portion of Canada as follows. In New York, 
at Albany, 1:55 to 2 a. m., two distinct shocks, noise quite loud, ceilings cracked; Palermo, 2 a. m., severe 
shock ; Adams, 2 a. m., shock lasting one minute; Geneva, 2 a. m., light shock ; Dadley Observatory, 1:53 
a. m., several shocks lasting 40°, first shock lasted 10° and after an interval of 30° another lighter 
ove was felt; Antwerp, shook buildings, and was accompanied by a roaring sound, movement from 
S. W.; Saratega, shock most sovere on west side of village, dishes, windows and mirrors broken ; pre- 
vious to shock, wind blowing almo-t a gale; it then suddenly ceased, and for several seconds the 
silence was painfully quiet. similar to that which usually precedes a cyclone; after the shock the 
wind rose again; Auburn. vibrations lasting several seconds; damage done to window-panes and china ; 
ceiling of house cracked ; Troy, atmosphere after the shock became very close, with slight sulphorous odor ; 
Watertown, 2 a. m., shock accompanied by low rumbling sounds; Plattsburg Barracks, 1:55 a. m., slight 
shock, lasting 15‘, W. to E.; Madison Barracks, 2a. m., shock lasting 15‘, N. toS.; Cambridge, 1:55 a. m., 
slight shock, lasting a few seconds; people awakened and buildings shaken ; Glen’s Falls, Lake George and 
Schuylervile, 2 a m., slight shoek, with loud rumbling noise, shaking buildings and breaking crockery ; at 
Utiea, and along the Utica and Black River R. R, 2a. m., distinct shocks; Whitehall, 2 a. m., severe 
shock ; many ceilings were cracked ; Ogdensburg, 2 a. m., heavy shock, passing W. to E., lasting over one 
minute; Cape Vincent, windows and glasses shaken; at Port Henry, Ausable Forks, Clayton, Morristown, 
Carthage and Louisville, shocks were distinetly felt. Canada, Montreal, 1:49 a. m., severe shock, lasting 20°; 
motion W. to E.; buildings trembled violently; monuments swayed perceptibly; St. John’s, Quebec, 1:55 a. 
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m.; several shocks, lasting 10°, course W. to E.. shaking buildings and upsetting furniture; Bay of Quinte 
district, shock distinetly felt. Connecticut, New London, vibrations lasting 40“ to 1’, from W, to E.; Hart- 
ford, 1:56 a. m., waves ran E. and W:; vibrations were about two in a second, and continued 4 or 5'; Wind- 
sor, 1:55 a. m., vibrations continuing several seconds; waves longitudinally N. and 8. Vermont, Burlington, 
2a. m., three distinct shocks, lasting 2)‘, accompanied by sound like distant thunder; direction a little N. 
of NE. The water in Mallet’s Bay, Lake Champlain, is said lo have r'sen 2 feet during the night ; Wood- 
stock, 1:50 a. m,, light shock ; Montpelier, people awakened by several shocks, lasting 15‘. New Hampshire, 
Lebanon, shock lasted 40°; buildings shaken and bells rang. Massachusetts, Springfield, shock felt at 2a. m., 
lasting several seconds from NE. to SW.; Northampton, gloss and furniture broken, and people awakened ; 
Amherst, 1 a. m., slight shock. Nebraska, 14th, Kearney Junction, 11:40 a. m., distinct shock lasting 15”. 
On the 15th, in Co/orado. at Julesburg, 1:50 a. m., shock cau-ing buildings to tremble, and accompanied by a 
low rumbling sound, lasting one minute. Dakofa.—Yankton 11.38 a. m., severest earthquake ever felt in the 
valley, some buildings tipped perceptibly and glass was broken, lasting 20.’ Morristown, 11.45 a, m., slight 
shock N.toS. Olivet, 11.45 a. m.,slight. Fort Randall, 11.40 a. m., shock lasting one minute, and Springfield, 
severe shocks. Nebraska. —Plattsmouth, 11.57 a. m. earthquake shock lasting 20" vibrations E, to W; Wisner, 
shock at 10.44 a. m., lasting 10". Omaha, 11.45 a. m. three distinct earthquake shocks, lasting 45,” motion 
N. and 8.. shaking buildings; Grand Island, slight shock last a few seconds; North Platte, 11.15 a. m., two dis- 
tinet shocks, lasting 20," having an interval of 5,“ houses rocked perceptibly, school house shook so badly as 
to causee a stampede, one wall was cracked, also wall of court house, printing cases were overturned ; Lincoln, 
11.30 a. m., two distinct shocks about 10° apart, buildings rocked perceptibly, shock produced a peculiar 
sickening sensation ; West Point, 11.40 a. m., two distinet shocks, seemed to be from N. W. to 8. W., build- 
ings swayed, windows rattled ete.; Sutton, 11.40 a. m., shoek very sensibly felt; Alkali, 11.50 a, m., 
slight shock lasting about one minute, motion N. to S.; Clarks, 11.36 a. m., shock plainly felt, lasting nearly 
one minute, rocked buildings quite perceptibly ; ‘l'remont, 11.45 a. m., severe shock, rocked court house and 
hotel quite perceptibly ; Columbus, 11.40 a. m., severe shock lasting 30,° from N. to S., court house split in nine 
places, school house walls badly rent causing a panic among the occupants clock at the depot stopped at 
11.40 a. m.; Big Springs, shock lasted about thirty seconds, from N, to 8.; Potter, 11.35 a, m., shock lasted 
two minutes, shook windows and doors of depot; Ogalalla, about noon distinct shock lasting two minutes ; 
Sidney, bet. 11 and 12 a. m., slight shock causing buildings to tremble ; Ft. McPherson; 11.34 a. m., shock 
lusting 10.“ Ft. Hartsuff, shock lasting 15," 5. W. to N. E.; De Sota, 12.30 p. m., accompanied by rumbling 
sound,; Genoa, 11.30 a. m.. shock. Kans1s—Topeka, 12.10 p. m., severe shock, a buiiding seemed to move 
from N. to 8.; Atchison, noon, several distinct shocks. Jowa.—lIowa City, 12:30 p. m., severe earthquake 
shock. Council Bluffs, about 11:45 a. m., quick, successive shocks from NW. to SE.; lasting two minutes ; 
brick buildings threatened ; people ran into the streets for safety. Boon, 12:30 p. m., slight shock, lasting a 
few seconds. Ogden, 2:20 p.m. slight shock. Denison, Ford Co., 12:11 p. m., two vibrations from NE. 
to SW.; felt mostly in brick buildings; chandeliers vibrated several inches, Sioux City, about 11:30 a. 
m., severe shocks, lasting 15 seconds, creating a panic among the people in St. Mary’s Church and the High 
School building; one of the walls in the High School building was cracked. Dubuque, 11 a. m., slight shock. 
Logan, lasting several seconds and shaking buildings. Tabor, 11:45 a. m., 30" to 40°; shaking buildings. 
Boonsboro’, 12:08 a. m., slight shock. Monticello, noon. slight shock. Missouri, St. Joseph, about noon, 
slight but distinct shock. Wisconsin, LaCrosse, 11:10 a. m., slight earthquake shock; felt by persons in 
upper rooms; lasting 3°. Albert Lee and Winnebago City, 3 p. m., slight earthquake shock felt. On the 
16th, in Nebraska, at Camp Sheridan, 11:19 a. m., lasting 20", wave N. and 8. Tennessee, Knoxville, 2;38 
a.-m., violent earthquake shock from SW. to N.; lasting about one minute. North Carolina, a 2:45 
a. m., shock, lasting 15", from W. to E. Independence, 10:50 a. m., shock lasting 40°; shaking buildings. 
On the 24th, California, Red Bluff, , two shocks, 6:30 and 6:50 a. m.; the first one lasting 20" and having a 
motion from E.to W. San Francisco, 6 a. m., slight shock. 


Zodiacal Light was observed as follows: 4th, 25th and 30th, Savannah, Ga., 26th; Tybee Island, Ga.; 
3d, 6th, 7th, 11th, 12th, 16th to 20th, St. Mary’s Home, Indiana; 3d, 4th, 6th, 7th, 30th, Cambridge, Mass.; 
i4th, Waterburg, N. Y. 


Meteors weie observed on the Ist, Conn., Md., Mass., N. Y., Vt.; 2nd, Cal., Kan., Md., Mo., N. Y., 
Pa.; 3rd, Lil., lowa, Md., Mo., Ohio; 4th, Md, Mass.; 6th, Md., Mass., N. J.; 7th, Pa., Me.; 9th, Mass.; 10th, 
Iil., N. Y., Ga.; 11th, Mass., Dak.; 12th, Md.; 13th, Conn., Md., Miss., N. J., N. Y.; Ind., Idaho; 14th, 
N. Y.; 15th, Mo., N. J.; 16th, Mo. 17th, Miss.; 19th, Md.; 20th, Md., N. ©; 22nd, Mo.; 23rd, IIL, Va.; 
25th, La., N. Y.; 26th, Md.; 27th, Ga., 28th, Iowa, Mo., N. J., N. Y., Idaho; 30th, Kan., N. Y., Cal. 

At Richmond, Va., an the 21st, 4:35 p. m., local time, a large and brilliant meteor, pear-shaped in form, 
about one-highth the size of a full moon and resembling a large drop of melted iron made its appearance. 
It was first seen in the SW., at an elevation of about 45°; It then moved downward about 25°, and disap- 
peared. After leaving its first position, it appeared as a then straight and brilliant line, subsequently expand- 
ing a zig-zag cloud. At Flushing, N. J.,on the 15th, 3 a. m., local time, 70 meteors appeared in 30 minutes. 
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OPTICAL PHENOMENA. 


Solar halos were observed as follows: Ist, Del., Md.; 2nd, Tex., Cal.; 3rd, Neb.; 4th, Ind., Md., Mass., 
N. J., Ohio, R. L; 5th; Cal.; 6th, Fla., Cal.; 7th, Ind., Mich., Ohio; 8th, Me., Mass., R. L, Cal; 9th, Cal.; 
10th, Ohio; 11th, Ill, Tex., Cal.; 12th, La.; 13th, Ill, lowa, Miss., Conn.; 14th, Ind., Me. N. J., Ohio, Conn., 
Va., Ky., W. Va., Cal.; 15th, Conn., Del., Mass., N. H., N. J., N. C., Tex., R. L., Ga.; 16un, Ill, Ind.; 17th, 
Me., N. H.; 18th, Ill., Neb.; 19th, Conn., N. Y., Tenn., R. L, 8. C; 20th, IIL, Ind., Ohio, Cal.; 21st, Md., 
Pa. Va., Col., Cal.; 22ud, Iowa, La., Miss., N. J., Ala., N. H., Cal.; 23rd, Cal.; 24th, Dak., R. L., Conn.; 
25th, Kan., 8. C., Ga.; 27th, Neb., R. L, Conn., Col.; 28th, Conn., Dak.; 29th, Dak., Ill., Iowa, Kan., Neb.; 
30th, Cal. 

Lunar Halos.—9th, Mion., Neb.; 10th, Minn.; 11th, Minn., Mo., Cal., Tex., La.; 12th, Conn., Minn., 
Mo., Neb., Tex., Iowa; 13th, Me., Conn., Mich., Ohio, Minn., W. Va., Tex., Cal., Idaho, La., Ill., N. J., 
Pa.; 14th, Me., N. H., Mass., R. L., Conn., N. J., Pa., Md., Va, N. Y., Minn., Dak., W. V., Tex., Cal., La., 
Ala., Del., N. C., Ohio; 15th, Mass., R. L., Conn., N. J., Pa.. Va., N. C., 8. C., Ga., Wis., Minn., Cal., Tex., 
La., Ala., Fla., Del., lowa, Md., ‘Neb.; 16th, Me., N. H., Mass., Fla., Ohio, Minn., Mo., Cal., Neb., Tex., 
Cal., Ind., Mich., N. J., Ohiv; 17th, Cal., Me., Conn., Pa., N. C., Ky., Mo., Neb., Tex., Ala., IIl., Iowa; 
18th, Conn., N. C., Ohio, Dak., Cal., Tex., Idaho, La., Ala., Iil., lowa, Utah; 19th, Me., Conn., N. C., Va., 
Ga., Fla., Tenn., Tex., Cal., LIL, Mass., N. J., N. ¥., Ohio, Pa., Utah; 20th, N. C., 8. C., Mich., Ohio, Tex., 
('al., Idaho, Ind., Mass., Utah, Va., Wis.; 21st, Me., N. H., Mass., R. L., Conn., Va., Kan., Neb., N. M., R. 
T., Idaho, La., Ala., Cal., Del., Ind., lowa, Md., Mo., N. Y.; 22nd, Me., Mass., R. L., Minn., Dak., Iowa, 
Mo., Neb., Kan., Cal., Tex., Lowa; 23rd, Me., N. H., Mass., Conn., N. J.. Iowa, Neb., Kan., Iowa, V1.; 
24th, lowa, Dak., Tex., Idaho, Kan., N. J.; 25th, Va., Ill; 26th, Iowa, N. Y.; 27th, Ga., Neb., Ind., N. J.: 
29th, Idaho. 

Mirage was observed on the 3d, Conn.; 7th, Vonn.; 9th, Ga.; 11th, Conn.;"13th, Conn.; 15th, N. C; 
I7th, Mass.; 20th, Conn.; 21st, Conn.; 26th, Ga. = 


SOLAR PHENOMENA. 


Sun spots—The following observations, made by Mr. D. P. Todd, upon the spots of the sun, have been 
kindly communicated by Rear Admiral John Rodgers, U.S. N., Superintendent of the Naval Observatory : 








Disappeared by | Rea ared by’ Total number | 
No. of new— ‘solar rotation. | solar rotation. visible. | 




















Nov., 1877. aid HR. bs Remarks. 
Groups Spots. Groups} Spots. Groups| Spots. Groups| Spots. | 
ete —|——|——— | —— m6 Nem a 
Ist, 11 a. m... 0 0 0 | 0 0 .| 0 | 2 30 
| 8rd, 2p. m... 0 0 0 0 0 0 2 QW 
} 4th, Spm../ 0 0 eo; @ 0 0 2 12 | 
7th, 3p.m..| 0 0 —- |- 0 0 0 0 
}lith, 3p.m...| 06 0 0 o |; o 0 0 0 
| 12th, 11 a. m... 0 0 0 | 0 0 0 0 0 
| 13th, 4p.m../ 1 6 o | 0 0 0 1 6 
Mth, 2p.m..| 0 8 lad = me i ae 14 
116th; noon.....| 0 0 0 o | Oo at 8 
18th, 3p. m... 0 0 v ° | 0 ie 0 0 
|2oth, 2p.m...| 1 9 o;eoe; — -— | 1 9 
| 30th, noon......) 0 0 o | 0 0 e; 1 ” 








; 





Professor Hinrichs, of the Iowa Weather Service, states that at Iowa City “large sun-spots were seen on 
the 3rd, 15th and 23rd.” 
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